The main purpose of this paper is to evaluate electrical treeing degradation for cable 11 insulation. To effectively deal with the currently facing issues, I endeavor to find the most optimal 12 methods by means of applying signal process. First, we made three type models of electrical tree for
Introduction

30
Maintenance technology for diagnosing electric power equipment has shifted from time-based 31 maintenance to both condition-based and reliability-centered maintenance in Korea. Among various 32 methods of implementing condition-based diagnosis, the partially discharge-based diagnosis 33 method is most widely used because it is easy to derive parameters for insulation diagnosis. This is 34 thanks to sufficient information on the insulation condition of the electric power equipment that is 35 contained in signals arising from the occurrence of partial discharge in the equipment [1, 2] .
36
Construction of a number of electric railroads incorporating high-speed rail has recently taken place,
37
and a lot of railway sections involving long tunnels have also been constructed in Korea. Whereas 
48
To determine the propagation of electrical trees, this paper came up with three types of simulated 49 electrical tree specimens and presented a method of revealing it by estimating the shape and scale 50 parameters using the Weibull distribution [12] [13] [14] [15] [16] [17] . As a method of using Weibull distribution 51 analysis, partial discharge sizes were employed to uncover the propagation of electrical trees by 52 estimating the shape and scale parameters step by step and analyze their change characteristics. In 53 addition, by using 16 specimens for each model, the failure time in the event of any tree propagation 54 was measured and presented. The failure times were then identified and categorized into three 55 relevant tree propagation stages, thereby estimating the shape parameters, the scale parameters and 
60
The specimens for the electrical tree discharge were secured by cutting some cross-linked 
74
The experimental apparatus for the occurrence of partial discharges and the obtainment of relevant 75 data consists of a PD-free transformer, a partial discharge acquisition, storage, a display system 76 (PDASDS), and a microscope for observing electrical trees. The apparatus is designed in such a way
77
so that voltage application, data acquisition and data processing are all possible with it. Partial 662700Ja), and the data was derived from the Φ-q-n distribution. 
97
The distribution related to the frequency of discharge occurrence (i.e. the number of times it occurs) 98 tends to decrease as the electrical tree propagation proceeds from the initiation stage towards the 99 final stage, whereas in the cases of the discharge size-related distributions, Hqn (Φ) and Hqmax (Φ),
100
their values tend to increase as the electrical tree propagation proceeds towards the final stage of its
101
propagation. This reveals that the quantity of electric discharge is a more important factor than the 102 frequency of discharge occurrence in understanding the characteristics of both the insulation 
128
The electric discharge size characteristically does not grow when the electrical tree propagates. 
132
The electric discharge size discovered to be greatest in Model 3 seems to be a phenomenon appearing 133 as a result of an electric field being concentrated near the metallic foreign material. However, both 134 the frequency of discharge occurrence and the discharge size are characteristically shown to be 135 greater during the initiation and middle stages rather than during the final stage.
136
These are considered due to the influence of the metallic foreign material. More specifically, they 137 are considered to be a phenomena appearing not only due to the complicated occurrence of the 138 electric discharge from the needle tip, electric discharge together with a metallic foreign material, and 139 electric discharge starting from the metallic foreign material but also due to the reinforcement of an 140 electric field nearby under the influence of the metallic foreign material. 
168
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The time difference between the tree propagation stages of the scale parameters for the data on 
191
203
By using the 2-parameter estimation method, the shape parameters were estimated to be 7.5,
204
7.03 and 7.64 according to the relevant time, the scale parameters were estimated to be 24, 68 and 226 205 minutes, and MTTF to be 32, 64 and 212 minutes.
206
In Model 2, the tree propagation proceeds very fast during the initiation stage but the tree 207 propagation speed is similar to those from other models after the middle stage, this is considered to 208 be because the tree propagates is fast at an early stage due to the influence of the void at the end tip
209
of Model 2, but shows a general tree propagation aspect later. However, even if the tree propagation 231 Table 6 shows the shape parameters, the scale parameters and the MTTF in Model 3, which were 
240
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It is considered that the research performed in this study can be utilized as basic research data 
